PUVA (5-methoxypsoralen plus UVA) enhances melanogenesis and modulates expression of melanogenic proteins in cultured melanocytes.
PUVA (combination of psoralens and ultraviolet A radiation) is a potent inducer of melanogenesis in normal human skin. The molecular mechanisms underlying this effect are poorly characterized. This study was undertaken to investigate the action of PUVA on melanogenesis in S91 murine melanoma cells and in cultured normal human melanocytes. Tyrosinase and DOPAchrome tautomerase (DCT) activities as well as melanin neosynthesis were measured in PUVA-treated pigment cells. To determine whether a correlation exists between PUVA-induced melanogenesis and expression of melanogenic enzymes, we analyzed the levels of tyrosinase, DCT, and tyrosinase-related protein-1 (TRP-1 or gp75) by western blotting in PUVA-treated cells. We demonstrate that UVA upregulates tyrosinase activity and melanin content with 5-methoxypsoralen at 1 microM. This phenomenon depends on the energy delivered during phototreatment. In both human and mouse cells, stimulation of melanogenesis correlated with an increase of the amount of tyrosinase. In PUVA-treated S91 cells, tyrosinase mRNA was increased, but no stimulation of DCT activity occurred in these cells, in agreement with the unchanged amount of DCT protein in cell extracts. On the contrary, in melanocytes treated with PUVA, a decrease in DCT protein was observed. Finally, the amount of TRP-1 protein was not affected by PUVA in either S91 cells or melanocytes. These results show that melanogenesis induced by PUVA is related to an increase in expression of tyrosinase. In melanocytes, melanogenesis and DCT are negatively correlated, which suggests that PUVA favors the metabolic pathway of dark-eumelanins with high UV-protective properties. This study also suggests that PUVA regulates tyrosinase, DCT, and TRP-1 expression in a noncoordinate manner.